Anti-apoptotic and anti-senescence effects of Klotho on vascular endothelial cells.
Klotho-mutated mice manifest multiple age-related disorders that are observed in humans. A recent study suggested that Klotho protein might function as an anti-aging hormone in mammals. Because it has been reported that apoptosis and senescence in vascular endothelial cells are closely related to the progression of atherosclerosis, we investigated Klotho's ability to interfere with apoptosis and cellular senescence in human umbilical vascular endothelial cells (HUVEC). Klotho overexpression decreased H(2)O(2)-induced apoptosis in COS-1 cells and Jurkat cells. Klotho protein also reduced H(2)O(2)- and etoposide-induced apoptosis in HUVEC. Caspase-3 and caspase-9 activity was lower in Klotho-treated HUVEC than in control cells. Senescence-associated beta-gal staining showed that Klotho protein interferes with H(2)O(2)-induced premature cellular senescence. The expression of p53 and p21 was lower in Klotho-treated cells. Our study suggests that Klotho acts as a humoral factor to reduce H(2)O(2)-induced apoptosis and cellular senescence in vascular cells.